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A method of constructing and selecting/or screening a li- 
brary of polynucleotide sequences of interest in filamentous 
fungal cells wherein the method comprises: 

(a) transforming the fungal cells /with a population of DNA 
vectors, wherein each vector ^comprises: 

(i) a polynucleotide seqyfence encoding a fungal selec- 
tion marker and a fiyfrgal replication initiating se- 
quence wherein the njdrker and the replication initiat- 
ing sequence do no^/ vary within the population; and 

(ii) a polynucleotide sequence of interest wherein the 
population of D^A vectors contains more than one vari- 
ant of the po^/^mucleotide sequence; 

(b) cultivating the/cells under selection pressure; 

(c) selecting or ^screening for one or more transf ormants ex- 
pressing a <^fesired characteristic; and 

(d) isolating J#ie transf ormant (s) of interest. 




2. The method according to c^Taim 1, wherein the library of 
polynucleotide sequences of interest is prepared by random 
mutagenesis or naturally ' occurring allelic variations of at 
least one parent polynucleotide sequence having or encoding a 
biological activity or function of interest. 




3. The method of clairtf 1 or 2 , wher^&n the polynucleotide se- 
quence encodes a polypeptide or/is a control sequence; or 
wherein the polynucleotide sequence encodes a polypeptide or 
part thereof and further comprises a control sequence in- 
volved in the expression oft the polypeptide or a part of such 
control sequence . 
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The method accoxd^rrtgto claim 3, wherein the polypeptide is 
a hormon^" an enzyme, a receptor or a portion thereof, an 
antiifody or a portion thereof, or a reporter, or a regula- 
tory protein. 
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5. The method of cla^m 4, wherein the enzyme is an oxidoreduc- 
tase, a transferase, a hydrolase, a lyase, an isomerase, or 
a ligase. 




6. The method according to any of claims 4 or/5, wherein the 
enzyme is an aminopeptidase, amylase, c/frbohydrase, car- 
boxypeptidase , catalase, cellulase, chit^fiase, cutinase, cy- 
clodextrin glycosyltransf erase , deoxyr^fconuc lease , esterase , 
alpha-galactosidase , beta-galactosiprase , glucoamylase , al- 
pha -glucosidase, beta-glucosidase/ invertase, laccase, li- 
pase, mannosidase, mutanase, o^y^dase, a pectinolytic enzyme, 
peroxidase, phytase, polyphedoloxidase , a proteolytic en- 



zyme, ribonuclease, transglutaminase , or xylanase 



20 



25 



30 



7. The method according Jco claim 1 or 2, wherein the control 
sequence is an enhancer sequence, a leader sequence, a poly- 
adenylation sequence, a propeptide sequence, a promoter, a 
replication initiation sequence, a signal sequence, a tran- 
scriptional/terminator or a translational terminator. 

8. The method of claim 7, wherein the promoter is derived from 
the gene encoding Aspergillus oryzae TAKA amylase, NA2-tpi 
and Aspergillus niger or Aspergillus awamori glucoamylase. 



The method according to any /of claims 1-8, wherein the se- 
lective marker is selectec^/rrom the group of genes which en- 
code a product which Divides for resistance to biocide or 



viral toxicity, resistance to heavy metal toxicity, or pro- 
totrophy to auxotroply 




10. The method of claijn 9, wherein the prototrophy is ob- 
tained from an enzyme selected from the group of metabolic 
pathways consisting of nucleotide synthesis, cof actor syn- 
thesis, amino acid synthesis, acetamide metabolism, proline 
metabolism, sulfate metabolism, and nitrate metabolism. 



11. The method of clafiLm 9 , wherein^fefie selective marker is a 
gene selected from the gro^T consisting of a.rgB (ornithine 
carbamoyl t ran sf erase) , amdS (acetamidase) , bar (phos- 
hinothricin acetyl transferase) , hemA ( 5-aminolevulinate syn- 
thase) , hemB (porphobilinogen synthase) , hygB (hygromycin 
phosphotransferase) , niaD (nitrate reductase) , prn (proline 
permease), tfyrG (orotidine-5 ' -phosphate decarboxylase), py- 
roA, riJbqfi, sC (sulfate adenyltransf erase) , and trpC 
(anthrandylate synthase) . 
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12. The method of any of claims 4 to 11, wherein the replica- 
tion initiating sequence is a nucleic aold sequence selected 
from the group consisting of: 

(a) a replication initiating sequence having at least 
50% identity with the nucleic/acid sequence of SEQ ID 
NO:l or SEQ ID NO: 2 and is capable of initiating replica- 
tion; 

(b) a replication initiating sequence which hybridises 
under low stringency cgnditions with (i) the nucleic acid 
sequence of SEQ ID N0:1 or SEQ ID NO: 2, or (ii) the re- 
spective complementary strands, wherein the low strin- 
gency conditions/ are defined by prehybridization and hy- 
bridization ajc 42°C in 5x SSPE, 0.3% SDS, 200 mg/ml 



sheared and denatured salmon sperm yDNA, and 2 5% forma - 
mide, and wash conditions are defied at 50°C for 3 0 min- 
utes in 2x SSC, 0.2% SDS; and 
(c) a subsequence of (a) o£ (b) , wherein the subse- 

quence has replication initiating activity. 

/ 

13 . The method of claim \l/ wherein the nucleic acid sequence 
has at least 50% identity, more preferably about 60%, even 
more preferably aboi^fef 70%, even more preferably about 80%, 
even more preferably about 90%, and most preferably about 
97% identity w^h the nucleic acid sequence of SEQ ID N0:1 
or SEQ ID NO; 



4. The method of clarfm 12, wherein the replication initiat- 
ing sequence i^'obtained from a filamentous fungal cell. 

/ 

15. The method of claim 14, wherein the filamentous fungal 
cell is a strain of Aspergillus . 

16. The method of claim^lS^ wherein the strain of Aspergillus 
is obtained from a strain of A. nidulans . 




17. The method of any of clai^fi^ 12 to 16, wherein the repli- 
cation initiating sequence/has the nucleic acid sequence set 
forth in SEQ ID NO : 1 or >SEQ ID N0:2, or is a respective func- 
tional subsequence thereof , 



The method of claim 2, wb^arCTn the Modification of the 
parent polynucleotide segtfence is performed by mutagenesis, 
preferably random mutagenesis, by use of a physical or 
chemical mutageni^lng agent, use of a doped oligonucleotide, 
DNA shuf fling, /or by subjecting the nucleic acid sequence to 
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PCR generated mutagenesis, 
thereof . 



or use 



of any combination 
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19. The method of claim 18, where^h the polynucleotide se- 
quences of interest are obtained by in vivo recombination 
between two or more homologous' nucleic acid sequences encod- 



ing a polypeptide or a 
tion of both, comprising; 

(a) identifying 
the polynucleotide 

(b) generating 



regulatory sequence, or any combina- 



ast one conserved region between 
quences of interest ; 
agments of each of the polynucleotide 
sequences of interest, wherein said fragments comprise 
the conserved Vregion (s) of (a); and 
(c) recom^ining the fragments of (b) by using the con- 

served regflon (s) as (a) homologous linking point (s). 
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20. The method according to any of /claims 1-19, wherein the 
filamentous fungal cell transfq/med with the population of 
DNA vectors is a cell of a strain of Acremonium, Aspergil- 
lus, Coprinus , Fusarium, ^iumicola , Mucor, Mycel iopthora , 
Neurospora, Penicillium, /thielavia, Tolypocladium or Tricho- 
derma . 
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21. The method according to claircr 20, wherein the cell is an 
Aspergillus oryzae, Aspergillus niger, Aspergillus nidulans, 
Coprinus cinereus, Fusarium oxysporum, or Trichoderma reesei 
cell. 



30 



22. A method of constructing and screening or selecting a li- 
brary of polynucleotide sequences of interest in a filamen- 
tous fungal cell, wherein the method comprises: 
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(a) transforming a culture of bacterial or yeast cells 
with a population of the DNA vectors as described in any 
of claims 1-21, wherein the vector further comprises a 
nucleic acid sequence encoding a bacterial or yeast se- 

5 lective marker and a bacterial or yeast replication ini- 

tiating sequence; 

(b) cultivating the bacterial or yeast cells under se- 
lection pressure; 

(c) isolating the DNA constructs from the transf ormants 
10 of (b) ; 

^ (d) transforming filamentous fungal cells with the DNA 

yQ constructs of (c) ; 

fy (e) cultivating the filamentous fungal cells of (d) ; 

m (f) selecting or screening for one or more filamentous 

^fl5 fungal transf ormants expressing a desired characteristic; 

~ and 

'm . (g) isolating the filamentous fungal transf ormant (s) of 

interest. 



20 23. The method of claim 22, wherein the bacterial or yeast 
selective marker is selected from the group of genes which 
encode a product which\ provides for resistance to biocide or 
viral toxicity, resistance to heavy metal toxicity, or pro- 
totrophy to auxotrophs . 



24. Use of a fungal replication initiating sequence in the 
construction of a library c\f polynucleotide sequences of in- 
terest . 

30 25. The use according to cla*£m\24, wherein the fungal replica- 
tion initiating sequence is c\ nucleic acid sequence selected 
from the group consisting of 



(a) a replication initiating sequence having at least 
50% identity \with the nucleic acid sequence of SEQ ID 
N0:1 or SEQ IE} NO : 2 and is capable of initiating replica- 
tion; 

(b) a replication initiating sequence which hybridises 
under low stringency conditions with (i) the nucleic acid 
sequence of SEQ \ID. NO:l or SEQ ID NO:2, or (ii) the re- 
spective complementary strands, wherein the low strin- 
gency conditions are defined by prehybridization and hy- 
bridization at 42^°Cft in 5x SSPE, 0.3% SDS, 200 mg/ml 
sheared and denati^red salmon sperm DNA, and 2 5% forma - 
mide, and wash conditions are defined at 50°C for 3 0 min- 
utes in 2x SSC, 0.2%\SDS; and 

(c) a subsequence \of (a) or (b) , wherein the subse- 
quence has replication initiating activity. 



ilaarfn^S , 



The use according to ^lailn 25, wherein the replication 
initiating sequence is obtained from a filamentous fungal 
cell, in particular from a ^train of Aspergillus, such as A. 
nidulans . 



7. The use according to claim 25 or 26, wherein the replica- 
tion initiating sequence has the nucleic acid sequence set 
forth in SEQ ID NO:l or SEQ ID NO: 2, or is a respective 
functional subsequence thereof. 



8 . A library of polynucleotide sequences of interest which 
library comprises filamentous fungal cells tranformed with a 
population of DNA vectors, wherein each vector comprises: 
(i) a gene encoding a fungal selection marker and a fungal 
replication initiating sequence wherein the marker and 
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the replication initiating sequence do not vary within 
the population; and 
( ii) a polynucleotide sequence of interest wherein the 
population of DNA vectors contains more than one vari- 
5 ant of the polynucleotide sequence . 

29. The library according to clafrtT^28 # wherein the vector 
further comprises a nucleic acid sequence encoding a bacte- 
rial or yeast selective marker and a bacterial or yeast rep- 
10 lication initiating sequence. 




